A key challenge to stopping the human immunodeficiency virus (HIV) epidemic is the high number of people living with HIV who are not aware of their status. It is estimated that 49% of new HIV transmissions originate from these individuals ([@B1]). Worldwide, 40% of HIV positive people are unaware of their serological status ([@B2]); in Mexico, national data puts this number at 37% ([@B3]). To address this problem, it is necessary to encourage HIV testing and ensure that the results are received and understood.

Timely delivery of a positive HIV result is key for early enrollment in antiretroviral therapy and health services, and their associated individual and public health benefits. Likewise, delivering a negative HIV result has important individual and societal benefits: it is an opportunity for discussing risk-reduction strategies with the client ([@B4] -- [@B14]); increases the probability of periodic testing; and facilitates closure of the window period---the time during which HIV antibodies may not be detectable/lead to a false negative result ([@B2])---thus reducing future transmissions ([@B10]).

Despite these benefits, 6.5% -- 54.0% of individuals who undergo an HIV diagnostic test will not collect their results ([@B7], [@B8], [@B11] -- [@B13], [@B15] -- [@B18]). Several sociodemographic, behavioral, and structural factors affect result collection ([@B7], [@B15] -- [@B17], [@B19]). Women are significantly more likely to return for results than men ([@B17], [@B19]). Sexual orientation ([@B19]), age, employment, reason for testing, and the level of perceived risk ([@B7]) have also been associated with returning to collect results or not.

The *Departamento de Investigación en Enfermedades Infecciosas* (Infectious Diseases Research Center; CIENI) of the *Instituto Nacional de Enfermedades Respiratorias* (National Institute on Respiratory Diseases) has been providing HIV testing and counseling (HTC) services since 2012. Diagnoses are made using the ELISA VIDAS^®^ HIV Panel (bioMérieux, Marcy-l\'Étoile, Lyon, France) and Genscreen™ Ultra HIV (Bio-Rad, Hercules, California, United States) 4^th^ generation non-rapid test. Clients are asked to return to collect results after 3 -- 5 business days. Individuals with positive HIV results are systematically contacted; however, no such active-contacting procedures are in place for those with negative results, despite the high percentage of negative clients who do not return.

This study aims to analyze the sociodemographic and behavioral characteristics associated with non-collection in individuals with negative results, identify the reasons why these clients do not return for their results, and determine the impact and feasibility of a telephone-contacting strategy.

MATERIALS AND METHODS
=====================

HIV diagnostic tests are offered free of charge through HTC services at CIENI. The HIV informed consent form stipulates that individuals may be contacted for follow up, if necessary.

Design
------

An exploratory, cross-sectional study was performed using HTC services data from 2016. Sociodemographic and behavioral data of all clients with negative results were collected retrospectively and compared between "collectors" of the test results and "non-collectors." Clients who met the inclusion criteria were surveyed with a telephone questionnaire that ascertained reasons for non-collection, and were also invited to return to collect results.

Participants
------------

The first part of the study included clients who had undergone an HIV test on 1 January -- 31 December 2016 and had an HIV negative result. The second part of the study---the telephone survey---included clients who were ≥ 18 years of age, had personally given informed consent for the HIV test, had a negative HIV result, and had failed to collect the test result within 30 days.

Measurements
------------

Sociodemographic characteristics, such as sex, age, marital status, educational level, employment, and sexual orientation; and behavioral data, such as previous HIV tests, reason for testing, and number of sexual partners, were obtained from the routine HTC data collection form. Unit of analysis was the individual and not the test, in order to avoid biases due to clients who had undergone more than one test during the study period. For these multi-testers, data from the most recent test was used for analysis. The outcome variable, i.e., collecting or not collecting the test result was obtained from HTC follow-up data. Non-collection was defined as failing to return for the HIV test results within 30 days after the test.

For the telephone survey, a semi-structured questionnaire was used. It included date and time of call, data on the client\'s identity (name, surname, and phone number), result of the call, and an open-ended question to explore the client\'s reasons for not returning for the HIV result. In the final part of the interview, the client was offered an appointment for collecting the test result. The first version of the questionnaire was piloted on 20 calls, and adjustments were made accordingly.

Procedures
----------

Data from the HTC form was collected and anonymized for the analysis. For the telephone survey, data for clients who met the inclusion criteria was copied to a separate list. The list included contact information that a trained health care worker used to try to contact the client at four time-points (May, July, December 2016 and January 2017). At each time-point, a maximum of two attempts were made per client at two different times during the day. If the individual was located and accepted the interview, the semi-structured questionnaire was applied. Two specialized health researchers categorized the answers to the open-ended question regarding failure to collect results.

Statistical analysis
--------------------

Behavioral data, sociodemographic characteristics, and survey data were analyzed with IBM SPSS Statistics software, version 23 (SPSS Inc., an IBM company, Chicago, Illinois, United States) using frequencies and percentages for descriptive analysis and chi-squared tests to analyze univariate associations between sociodemographic variables and collection of results. Using Stata^®^/MP14 (StataCorp LP, College Station, Texas, United States), crude odds ratios (OR) were obtained by logistic regression. A multivariate analysis using logistic regression was performed by including sex, age, and variables found to be associated with non-collection in the univariate analysis (educational level and origin of the request) to obtain adjusted ORs, confidence intervals, and *P* values. The significance level was set at 0.05.

Ethics
------

As mentioned, the HIV informed-consent form stipulates that individuals may be contacted for follow up, if necessary. The Ethics Board of the INER approved the HTC services protocol and associated data collection. All telephone contact was made in accordance with the confidentiality guidelines stipulated in the Official Mexican Norm for Prevention and Control of HIV Infection ([@B20]).

RESULTS
=======

During 2016, the center conducted a total of 877 HIV diagnostic tests for 854 individual clients (23 were tested more than once). For multi-testers, data from the most recent test was used for the analysis. Of the 854 clients, 86% (*n* = 729) tested negative. In the majority of cases (54.9%, *n* = 468), the request for an HIV test came directly from the individual, while for 385 (45.1%), it came from a physician on behalf of a hospitalized patient.

Characteristics of individuals with HIV negative test results
-------------------------------------------------------------

### Sociodemographics

Of the 729 negative HIV results, 56% (*n* = 410) were among men. The median age was 38 years (interquartile range \[IQR\] = 27 -- 51); 42% reported being single (*n* = 307); and most were, heterosexual (*n* = 493; 67.6%). The majority (*n* = 623, 85.5%) reported being able to read and write, with 32% (*n* = 233) having only a primary educational level. Half of the clients (50.8%, *n* = 370) reported being employed at the time of testing. [Table 1](#t1){ref-type="table"} shows the sociodemographic characteristics for individuals with negative HIV test results.

###### Sociodemographic data of HIV negative clients at an HIV testing and counseling center, in Mexico City, Mexico, 2016

  Client demographics                                                        Clients with an HIV negative test result   Fulfills inclusion criteria for telephone survey[a](#TFN1){ref-type="table-fn"}          
  ---------------------------------------------------- --------------------- ------------------------------------------ --------------------------------------------------------------------------------- ------ -------
  Sex                                                  Men                   410                                        56.2                                                                              124    57.7
  Women                                                319                   43.8                                       91                                                                                42.3   
  Age                                                  ≥18 years             670                                        91.9                                                                              215    100.0
  \<18 years                                           59                    8.1                                                                                                                                 
  Marital status                                       Single                307                                        42.1                                                                              81     37.7
  Married                                              231                   31.7                                       76                                                                                35.3   
  Lives with partner                                   120                   16.5                                       41                                                                                19.1   
  Separated/Divorced                                   39                    5.3                                        14                                                                                6.5    
  Widower                                              20                    2.7                                        3                                                                                 1.4    
  Missing data                                         12                    1.6                                                                                                                                 
  Sexual orientation                                   Heterosexual          493                                        67.6                                                                              179    83.3
  Homosexual                                           70                    9.6                                        21                                                                                9.8    
  Bisexual                                             20                    2.7                                        3                                                                                 1.4    
  Missing data                                         146                   20.0                                       12                                                                                5.6    
  Literacy (reads and writes)                          Yes                   623                                        85.5                                                                              189    87.9
  No                                                   67                    9.2                                        14                                                                                6.5    
  Missing data                                         39                    5.3                                        12                                                                                5.6    
  Educational level[b](#TFN2){ref-type="table-fn"}     No formal education   105                                        14.4                                                                              24     11.2
  Basic                                                233                   32.0                                       77                                                                                35.8   
  Secondary                                            178                   24.4                                       65                                                                                30.2   
  Higher                                               190                   26.1                                       47                                                                                21.9   
  Missing data                                         23                    3.2                                        2                                                                                 0.9    
  Employment                                           Unemployed            316                                        43.3                                                                              94     43.7
  Employed                                             370                   50.8                                       110                                                                               51.2   
  Missing data                                         43                    5.9                                        11                                                                                5.1    
  Previous HIV tests                                   No                    344                                        47.2                                                                              89     41.4
  Yes                                                  350                   48.0                                       124                                                                               57.7   
  Missing data                                         35                    4.8                                        2                                                                                 0.9    
  Reason for the test[c](#TFN3){ref-type="table-fn"}   Risk situation        46                                         6.3                                                                               6      2.8
  Medical reference                                    504                   69.1                                       165                                                                               76.7   
  Routine                                              99                    13.6                                       30                                                                                14.0   
  Relation with HIV+ person                            80                    11.0                                       14                                                                                6.5    
  Number of sexual partners                            0 -- 2                199                                        27.3                                                                              73     34.0
  3 -- 5                                               149                   20.4                                       55                                                                                25.6   
  6 -- 9                                               117                   16.0                                       37                                                                                17.2   
  \> 10                                                127                   17.4                                       42                                                                                19.5   
  Missing data                                         137                   18.8                                       8                                                                                 3.7    

≥18 years old, have personally authorized the test, have a negative HIV result, and have not come to collect their result

Basic is years 4 -- 15 of schooling; secondary is high school (years 16 -- 18) and/or technical studies; higher education includes university and postgraduate.

Risk situation includes unprotected sexual intercourse and occupational exposure; relation with an HIV+ person includes mother/father with HIV and partner with HIV.

Source:

Prepared by the authors from the study data.

### Behavioral

The median number of lifetime sexual partners reported was four (IQR = 2 -- 10). For 48% this was not the first HIV test they had undergone (*n* = 350). The main reason for soliciting the test was a doctor\'s request (69.1%, *n* = 504). Other reasons are shown in [Table 1](#t1){ref-type="table"}.

Associations with non-collection of test results
------------------------------------------------

Of the individuals with an HIV negative test, 60% (*n* = 430) collected the result without prompting from HTC services, i.e., before the specified period (30 days). The median time for collection of results was 8 days (IQR = 7 -- 14). The remaining 40% were considered non-collectors. When comparing collection versus non-collection of results, no associations were found with sex, sexual orientation, number of sexual partners, or having had a previous HIV test.

The univariate analysis performed found that when an HIV test had been requested by a doctor, the client was 2.9 times more likely to be a non-collector than when they had requested the test themselves (OR = 3.9; 95% Confidence Interval \[95%CI\]: 2.82 -- 5.39). Clients with no formal education were less likely to collect results than their counterparts with a secondary level or higher education (none versus secondary OR = 0.59; 95%CI: 0.36 -- 0.96; none versus higher OR = 0.42; 95%CI: 0.26 -- 0.69). Clients whose reason for testing was a doctor\'s referral were more likely to be non-collectors than those whose reason was a either a routine test (OR = 0.58; 95%CI: 0.36 -- 0.93), having had relations with an HIV+ person (OR = 0.32; 95%CI: 0.18 -- 0.59), or a risk situation (OR = 0.29; 95%CI: 0.13 -- 0.65). Younger clients were more likely to be non-collectors than those 45 -- 59 years of age (OR = 0.48; 95%CI: 0.24 -- 0.95).

[Table 2](#t2){ref-type="table"} shows that in a multivariate model, after adjusting for sex, age, and educational level, origin of the request remained significantly associated with non-collection of HIV test result (aOR = 4.42; 95%CI: 3.06 -- 6.38).

###### Variables associated with non-collection of a negative HIV test result from an HIV counseling and testing center, Mexico, 2016

  Variables                                                                                 Collectors   Non-collectors   *χ*^2^   Univariate Odds Ratio (OR)   Multivariate aOR[a](#TFN5){ref-type="table-fn"}                                                     
  ---------------------------------------------------------- ------------------------------ ------------ ---------------- -------- ---------------------------- ------------------------------------------------- ------------------------------------------------- -------------------------------------------------
  Sex                                                        Men                            254          61.9             156      38.1                                                                           1                                                 1
                                                             Women                          214          67.1             105      32.9                         2.6                                               0.8 (0.6 -- 1.1)                                  0.9 (0.7 -- 1.3)
  Age, in years                                              \< 14                          32           61.5             20       38.5                                                                           1                                                 1
                                                             15 -- 29                       119          64.7             65       35.3                                                                           0.7 (0.3 -- 1.3)                                  1.1 (0.5 -- 2.6)
                                                             30 -- 44                       138          60.0             92       40.0                         5.2                                               0.8 (0.4 -- 1.6)                                  1.1 (0.5 -- 2.6)
                                                             45 -- 59                       113          71.1             46       28.9                                                                           0.5 (0.2 -- 0.9)[b](#TFN6){ref-type="table-fn"}   0.5 (0.2 -- 1.1)
                                                             ≥ 60                           66           63.5             38       36.5                                                                           0.70 (0.34 -- 1.43)                               0.6 (0.2 -- 1.3)
  Sexual orientation[c](#TFN7){ref-type="table-fn"}          Heterosexual                   330          66.9             163      33.1                                                                           1                                                 
                                                             Homosexual                     51           72.9             19       27.1                         3.7                                               0.7 (0.4 -- 1.3)                                  
                                                             Bisexual                       17           85.0             3        15.0                                                                           0.4 (0.1 -- 1.2)                                  
  Origin of the request                                      Client                         318          77.6             92       22.4                                                                           1                                                 1
                                                             Physician                      150          47.0             169      53.0                         72.8[b](#TFN6){ref-type="table-fn"}               3.9 (2.8 -- 5.4)[b](#TFN6){ref-type="table-fn"}   4.4 (3.1 -- 6.4)[b](#TFN6){ref-type="table-fn"}
  Number of sexual partners[c](#TFN7){ref-type="table-fn"}   0 -- 2                         128          64.3             71       35.7                                                                           1                                                 
                                                             3 -- 5                         108          72.5             41       27.5                         2.9                                               0.7 (0.4 -- 1.1)                                  
                                                             6 -- 9                         81           69.2             36       30.8                                                                           0.8 (0.5 -- 1.3)                                  
                                                             \> 10                          89           70.1             38       29.9                                                                           0.8 (0.5 -- 1.2)                                  
  Educational level[c](#TFN7){ref-type="table-fn"}           None                           55           52.4             50       47.6                                                                           1                                                 1
                                                             Basic                          141          60.5             92       39.5                         12.8[b](#TFN6){ref-type="table-fn"}               0.7 (0.4 -- 1.1)                                  0.7 (0.4 -- 1.3)
                                                             Secondary                      116          65.2             62       34.8                                                                           0.6 (0.4 -- 1.0)[b](#TFN6){ref-type="table-fn"}   0.7 (0.4 -- 1.3)
                                                             Higher                         137          72.1             53       27.9                                                                           0.4 (0.3 -- 0.7)[b](#TFN6){ref-type="table-fn"}   0.6 (0.3 -- 1.2)
  Reason for the test                                        Medical reference              295          58.5             209      41.5                                                                           1                                                 
                                                             Routine                        70           70.7             29       29.3                                                                           0.6 (0.4 -- 0.9)[b](#TFN6){ref-type="table-fn"}   
                                                             Relation with an HIV+ person   65           81.2             15       18.8                         25.8[b](#TFN6){ref-type="table-fn"}               0.3 (0.2 -- 0.6)[b](#TFN6){ref-type="table-fn"}   
                                                             Risk exposure                  38           82.6             8        17.4                                                                           0.3 (0.1 -- 0.6)[b](#TFN6){ref-type="table-fn"}   
  Previous HIV test[c](#TFN7){ref-type="table-fn"}           No                             224          65.1             120      34.9                                                                           1                                                 
                                                             Yes                            227          64.9             123      35.1                         0.1                                               1.0 (0.7 -- 1.4)                                  

Adjusted for sex, age, origin of the request, and educational level (*n* = 706)

*P* \<0.05

There were missing values for this variable.

Source:

Prepared by the authors from the study data.

Reasons for not collecting test results
---------------------------------------

The researchers contacted the 215 clients who met the inclusion criteria for the telephone survey (\>18 years of age, having personally consented to the test, having a negative HIV result, and being non-collectors). Their sociodemographic characteristics were similar to those of the whole negative HIV test group ([Table 1](#t1){ref-type="table"}). The first attempt at contact was made at a median of 71 days (IQR = 50 -- 104) after testing. Of these 215 non collectors, 56.7% had been tested at the request of their doctor while they were hospitalized (*n* = 122), and the rest, on their own initiative (43.3%, *n* = 93).

Of these 215 calls made, 34% (*n* = 74) were answered on the first attempt, 53 by the client, and 21 by a relative or friend. On the second attempt, calls were made to 114 individuals; 30.7% (*n* = 35) were answered, 23 by client and 12 by a relative or friend. After the second attempt and 329 total calls, 109 calls (33.1%) had been answered and of the 215 non-collectors contacted, 76 (35.3%) clients had been located.

The main reasons for not collecting results, as reported by the client or a relative were: "unaware I had to collect the result" (*n* = 21); "I already know the result" (*n* = 20); and "scheduling difficulties" (*n* = 12). In addition, in five cases, a relative reported the client had died. The remaining reasons cited are shown in [Table 3](#t3){ref-type="table"}.

###### Reasons reported by clients of an HIV testing center or their relatives for not collecting HIV test results, Mexico City, Mexico, 2016

  Reason                                                           *n*   \%
  ---------------------------------------------------------------- ----- ------
  Unaware s/he had to collect the result                           21    23.6
  Already knows the result                                         20    22.5
  Time-schedule problems                                           12    13.5
  Unable to go to the HTC due to poor health or limited mobility   10    11.2
  Waiting for consultation at the Center                           6     6.7
  Deceased                                                         5     5.6
  Living in another state/province                                 4     4.4
  Forgetfulness                                                    4     4.5
  Loss of personal identification document                         3     3.4
  Distance problems                                                3     3.4
  Economical problems                                              1     1.1

Source:

Prepared by the authors from the study data.

The majority (84.2%, *n* = 64) of the 76 clients located verbally accepted the invitation to return for the HIV result, and 50% (*n* = 38) actually did. Thus the 2-call localization attempt resulted in an 18% (38/215) secondary collection rate.

DISCUSSION
==========

Our study highlighted the high percentage (40%) of individuals with a negative HIV test result that did not return to collect their result at our center. After multivariate adjustment, non-collection was associated with the test being requested by a physician rather than directly by the client. The main reasons cited by individuals for not collecting results were: unawareness of the need to collect the result, already knowing the result, and scheduling conflicts.

In centers where individuals request an HIV test on their own initiative, the percentage of individuals not collecting the result is lower than in our study, ranging from 6% -- 27% in developed countries ([@B8], [@B14] -- [@B16]) to 14% -- 30% in developing countries ([@B7], [@B13], [@B17]). However, in studies conducted in clinical settings, where the test was offered by a clinician, the percentage of people not collecting can reach 50% or more ([@B11], [@B12], [@B18]).

Our HTC services are in a tertiary level hospital and provide HIV testing to hospitalized patients upon the physicians request, and to ambulatory external clients who seek the test on their own. Thus, we were able to study both types of client populations. Our results show that physician-requested HIV tests are strongly associated with non-collection of results. This finding is important when taking into account the recommendation by the Centers for Disease Control and Prevention (Atlanta, Georgia, United States; CDC) that HIV testing be offered to all adults and adolescents in the health care setting ([@B21]), rather than waiting for the client to request it. Clinician-recommended testing may have lower result collection rates.

The main reasons reported by HTC services for their clients\' failure to return for results were related to institutional and communication issues. Interestingly, the majority (85.7%) of individuals who were unaware of the collection process were hospitalized patients whose attending physician had requested the test. This indicates an area of opportunity to improve health professional-patient communication. Prior to discharging the patient, the importance of and procedure for collecting the result must be made clear, especially in the context of this particular infection, which still carries a high stigma even if the test is negative.

Moreover, in some cases, individuals received their results verbally from their attending physician, but the HTC was not informed. This could be why patients were unaware that it is still necessary to collect results directly from the HTC service. This issue points to areas for improvement in internal communications and record keeping. This gap could be filled by having HTC staff seek out physicians who have ordered HIV testing and their patients in order to explain the next steps to the patient. This could reduce the rate of non-collection by 50%.

Structural barriers and difficulties in accessing health services (schedules, mobility problems, distance, financial constraints, etc.) also played an important role in non-collection of results, as reported by interviewees. Extended hours of operation, forwarding results to a clinic more easily accessed by the client, implementing email or telephone results-delivery, as has been piloted by other clinics ([@B9], [@B22]), are strategies that might better address the issue of uncollected results.

Another strategy that may prove effective is switching to rapid HIV tests, where the client receives the result in 20 -- 60 minutes. Rapid tests have been shown to have higher results collection rates ([@B18], [@B23]), and in many cases are cheaper ([@B24]). However, they have a number of drawbacks as well: sensitivity is lower than that of laboratory tests in most cases ([@B24]) and the window period is longer, as most rapid tests are still 3rd generation ELISAs, as opposed to the 4th generation tests being used in laboratories ([@B24]). In addition, rapid tests eliminate the possibility of conducting post-test counseling, after a time of reflection by the client. This post-counseling is important for HIV-prevention ([@B4] -- [@B9], [@B12]) as it reinforces key concepts and the importance of re-testing at the end of a window period or periodically; however, it may demand more effort by the client.

This exploratory study showed that two telephone call attempts successfully located one-third of non-collectors who had a negative HIV test result, one-half of whom returned to collect their result. Considering an average of 3 minutes per call answered and 1 minute per call not answered, a health care worker spent a total of 9.1 hours to ensure 38 of 215 patients returned to collect their result. This brings into question the effectiveness of using telephone attempts as a routine procedure; however, this study was not designed to evaluate effectiveness or cost-effectiveness. An important factor that could influence the low number of clients reached could be the fact that call attempts were only done during business hours. Afternoon/evening calls may result in better localization rates. Also, 86 of the 206 calls not answered went to voice mail, suggesting the possibility that a third attempt might reach the individual. Nevertheless, unless there is more sustainable evidence for the use of this strategy, the use of rapid-tests or the delivery of results by telephone with counseling might prove more effective. Any strategy chosen must be put into practice together with strategies for better internal communication between the HTC service and the hospital physicians.

**Limitations.** In the descriptive part of the study, some important variables, such as perceived risk, perceived stigmatization, and knowledge of HIV or socioeconomic level, were not collected and these may be important considerations. Findings on reasons for non-collection may be biased, as only one-third of clients were located. Nevertheless, the characteristics of those located were very similar to those of the 215 individuals called, except for their reason for requesting the test.

Conclusions
===========

The percentage of people who take an HIV test and do not return for their result is high and is associated with physician-ordered testing. Lack of knowledge on the importance of and process for collecting results, potentially due to inadequate provider-client communication as well as to structural barriers, were important elements contributing to non-collection. Due to the important, preventive role of results collection and knowledge of one\'s HIV status, the process should be adapted to better meet the needs of the client population. Improvements can be made by adequately informing clients on the importance of HIV testing, the process for collecting results, by delivering results more quickly, and by improving accessibility. Timely diagnosis of HIV is a substantial opportunity for improving the health of people living with HIV and reducing the risk of transmission.
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